Objectives: This paper describes the development of an actuarial risk assessment instrument (the Intimate Partner Physical Injury-Risk Assessment Tool; IPPI-RAT) designed to be used by military providers to assess the likelihood that an individual who has had an alleged incident of intimate partner violence (IPV) will have a subsequent incident resulting in a physical injury to the victim. Method: Providers used a 58-item structured risk assessment tool to assess individuals with alleged IPV incidents (N ϭ 199). Across a 6-month period, alleged victims were asked to call an automated telephone system to report subsequent incidents of IPV and physical injury (N ϭ 1,082 calls). An item analysis was used to select the items that significantly differentiated the "physical injury" group from the "other" group (i.e., comparison group). Results: Fifteen items from the 58-item tool significantly predicted future physical injury and were used to create a 15-item IPPI-RAT scale. The area under the curve (Area Under the Receiver Operator Curve, AUC) value for the tool was .78, 95% CI [.71, .86]. This AUC value indicates there is a 78% chance that a randomly selected member of the physical injury group would have a higher risk score than a randomly selected member of the "other" (i.e., comparison) group. Conclusions: Findings support the tool's utility for assessing risk for future physical injury as part of a comprehensive IPV risk assessment in reported IPV incidents in the military.
Intimate partner violence (IPV) is a worldwide public health problem. Desmarais, Reeves, Nicholls, Telford, and Fiebert (2012) reviewed 10 years of research in industrialized nations and determined that approximately one in four women and one in five men reported experiencing IPV. IPV has a substantial impact on victims, on children exposed to IPV, and on society as a whole. IPV also is an important concern in the U.S. military, the second largest employer in the United States (Black & Merrick, 2013) . As a result of an increasing awareness of the serious impact that IPV has on individuals and on society, a variety of IPV risk assessment instruments have been developed and tested in the civilian community (Messing & Thaller, 2013) . The purpose of this study was to develop and test an IPV risk assessment tool specifically designed to assess the risk for future physical injury among active duty military members and their partners who have been reported for IPV.
According to the National Intimate Partner and Sexual Violence Survey (Black et al., 2011) conducted in the United States, almost 25% of women and 14% of men have experienced severe physical violence by an intimate partner at some point in their lifetime. Nearly 15% of women and 4% of men have been injured as a result of IPV in their lifetime (Black et al., 2011) . Physical IPV is the single largest risk factor for femicide (Campbell, Webster, & Glass, 2008) . Additionally, the economic costs associated with IPV in the United States exceed $8.3 billion each year (Max, Rice, Finkelstein, Bardwell, & Leadbetter, 2004) . One issue that makes IPV especially concerning is that it frequently recurs and often escalates over time. Unlike other violent offenses that tend to involve single events, IPV may occur daily and may last for decades (Sullivan, McPartland, Armeli, Jaquier, & Tennen, 2012) .
A variety of IPV risk assessment instruments have been developed and tested in the civilian community (Messing & Thaller, 2013) . These instruments have been designed to assist civilian clinicians and/or the civilian criminal justice system identify IPV perpetrators or victims who are likely to experience repeat assault or homicide so that appropriate risk management strategies, including criminal justice sanctions, victim safety interventions, and/or treatment services, can be provided. Although these instruments have been shown to enhance the accuracy of risk assessment in the civilian community (Hilton et al., 2004) , no IPV risk assessment tool has been developed for the military environment. In this paper, we describe the development of an IPV risk assessment tool designed for military couples.
There are many reasons why a specific risk assessment tool is needed for military families. IPV is a serious problem in both the civilian and military population. Heyman and Neidig (1999) compared data from a nationally representative sample with data from a representative Army survey. They report that controlling for age and race results in relatively similar prevalence rates between the Army and U.S. general population. Recently, the Centers for Disease Control (CDC) reported similar findings (Black & Merrick, 2013) . Nearly 36% of women under 60 in the general population experienced lifetime IPV, compared with 28% of active duty women and 27% of wives of service men. However, military families face many stressors, including frequent separations, isolation which might occur at bases outside the United States, and traumatic experiences during deployment (Black & Merrick, 2013; Rentz et al., 2006) . In addition to frequently changing job assignments, military families are required to relocate every 2 or 3 years. Frequent moves require family members to leave established support systems and make new friends and establish new support systems. Of course service members who deploy to a combat zone face numerous potential adverse psychological and behavioral outcomes. For example, deployment increases an individual's likelihood of experiencing posttraumatic stress disorder (PTSD; Milliken, Auchterlonie, & Hoge, 2007) , which is related to an increased incidence of IPV (Byrne & Riggs, 1996) . History of IPV before deployment increases an individual's risk for IPV after deployment. In addition, if the service member comes back from deployment with alcohol-related problems, the likelihood of violence may be greater (Rabenhorst et al., 2012) .
Although risk factors for IPV in the civilian and military community may overlap, the unique stressors faced by military families, including deployment-related factors, highlight the importance of developing and studying a military-specific risk assessment tool. Furthermore, the purpose of the tool described in this paper is different from the purpose of other measures. That is, the goal was to develop a tool that could be used to assess for a future incident of IPV with physical injury among all those reported for a suspected incident of IPV regardless of whether or not the incident was confirmed by a military review board. Such a tool could be used as part of a safety assessment for all suspected incidents that come to the attention of the military Family Advocacy Program (FAP). Although an empirical question, using only civilian risk factors and/or risk factors that have been identified for recidivism might result in a relatively less accurate tool than one that includes military-specific factors identified as predictive of physical injury among all those reported for IPV regardless of whether or not IPV is confirmed.
IPV is considered by the Department of Defense (DOD) to be counter to the institutional values of the military (Defense Task Force, 2002) . The DOD is one of the largest providers of mental health services in the United States (Heyman & Neidig, 1999) and has allocated a significant commitment of finances and personnel into preventing and treating IPV. Preventing IPV is important to the military because it enhances national security by improving readiness (Mackie, 2004) . Because of the importance that the DOD places on responding to IPV, the DOD contracted with university researchers to develop and test an actuarial IPV risk assessment instrument. The instrument was designed to be used by DOD FAP providers to assess the likelihood that an active duty military member or partner who has been reported to the FAP program after an alleged incident of IPV will have a subsequent incident of IPV resulting in physical injury to the victim. Furthermore, the current tool was designed to include offender, victim, and relationship items, and to assess the likelihood of subsequent physical injury perpetrated by either male or female offenders. Although we expected the risk factors for IPV perpetration to be similar for males and females (Hamel, 2005; Stith et al., 2014) , we planned to study the predictive ability of the tool with men and women. This is the first tool that attempted to assess the risk for physical injury in a subsequent IPV incident in groups where the comparison group includes individuals where other maltreatment had occurred. Thus, this tool is (a) the first tool designed specifically for a military population, (b) the first tool designed to predict physical injury in alleged IPV cases (independent of type of allegation and whether the reported incident met criteria), (c) one of the first tools to include perpetrator characteristics, victim characteristics, and relationship characteristics, (d) and one of only a few tools designed for both male and female offenders.
Preliminary Research Activities
Researchers and a working group composed of FAP leadership and field clinicians employed a variety of methods to develop the tool used in this study. First, risk assessment tools currently being used in the civilian community were reviewed. Next, narrative and meta-analytic reviews of the research literature on risk factors for IPV were conducted (Stith, Smith, Penn, Ward, & Tritt, 2004) . Finally, wisdom derived from clinical practice within the military was collected by hosting a series of focus groups with FAP leadership and field clinicians throughout the development of the tool. The initial goal was to develop a large group of risk items (for later testing) that was relatively exhaustive with respect to theory, research, and practice wisdom-a common approach for test development recommended by others (e.g., Clark & Watson, 1995) . The working group wanted to include risk factors related to the offender, the victim, and the relationship because, in their work with IPV, they had seen factors from each category as important predictors of ongoing IPV. In addition, the group sought to develop a tool that considered military-specific risk factors and, if possible, to develop a single tool that could be used with both male and female offenders. They also sought to develop one tool that could be used by all military services.
Based on the review of literature and information obtained in the focus groups, several versions of the list of risk items were created, and each version was reviewed by field clinicians. Next, in Phase I of the project, a 76-item Spouse Physical Abuse (SPA) survey This document is copyrighted by the American Psychological Association or one of its allied publishers.
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was developed and piloted at four United States Air Force (USAF) bases and two United States Army (USA) bases. Analyses from this phase resulted in a 56-item tool (i.e., items with substantial overlap were eliminated). To ensure that the tool would be appropriate across all four services, in a second phase of the project (Phase II), the SPA was tested at 12 bases across all four services (3 USA, 5 USAF, 2 Marine Corps, and 2 Navy bases). In both of these phases of testing, FAP providers were asked to complete a SPA survey for every alleged offender (which required that they complete two SPA surveys when both partners were being assessed for an allegation of IPV perpetration). Data obtained in Phase II were used to determine the appropriateness of developing a single instrument to be used in all four services. The primary conclusion drawn from Phase II was that offenders and victims appeared to be similar in each phase of the project. For example, in Phase I (USAF and USA), 67.4% of the alleged offenders were male, and in Phase II (Joint Services), 67.5% of the alleged offenders were male. The mean age of the alleged offenders in Phase I was 27.4 years, and in Phase II, it was 26.8 years. The percentage of alleged offenders who were active duty (Phase I ϭ 65.5%; Phase II ϭ 63.8%), and the percentage of victims who were active duty (Phase I ϭ 34.5%; Phase II ϭ 36.2%) were similar. In addition, except in a few cases, the risk factors were present at similar rates in Phase I and Phase II. Although there had been concerns, the tool might not be relevant for all services; Phase II of the project clarified that, in general, the risk factors did not appear to vary between phases of the project with different services involved.
However, in Phase I and Phase II, no predictive data were collected. Two items regarding deployment were added to the 56-item SPA survey as a result of the high rate of deployment when the second phase of the study was conducted. Shortly after the conclusion of Phase II of the tool development, service FAPs in the USAF and at several USA bases implemented the 58-item SPA survey as an evidence-informed structured clinical judgment risk assessment tool. This paper describes the third phase of the project, which included the development and testing of the IPPI-RAT.
Three hypotheses guided this study: (a) responses to a subset of the SPA survey (the IPPI-RAT) will predict risk for physical injury in a reported IPV incident within 6 months of initial assessment; (b) gender of the alleged offender will not moderate the overall prediction rate for the newly developed IPPI-RAT scale; and (c) subcategories of risk (e.g., low, moderate, high) can be empirically derived from the IPPI-RAT scores.
Method Participants
About 286 alleged victims who had been reported to the DOD USAF and USA FAP volunteered to take part in the study. Of the 286 alleged victims that volunteered, 199 made at least one call to the automated telephonic data collection system and had a SPA survey that was sent to the research team. Demographic characteristics of the alleged victims and their alleged offenders in the 199 reported incidents of intimate partner maltreatment are presented in Appendix A.
Procedures
As a part of the standard of care, FAP providers at participating bases were asked to complete the SPA survey for each incident of IPV they assessed. The SPA survey was completed by the clinician after the clinician interviewed the victim, the alleged offender, and all appropriate collateral contacts (e.g., law enforcement, hospital personnel, and commander).
Recruitment procedures. FAP providers at participating bases informed alleged IPV victims about the study and asked for permission to share their contact information with a research assistant at the base. To provide additional safety for victims, if both partners were being investigated as potential IPV offenders, the provider was asked to identify the primary aggressor and to identify one victim in a relationship and invite that person to meet with the research assistant. FAP providers asked participants who agreed to discuss the study with the research assistant for their preferred method of being contacted (e.g., by telephone or e-mail). When possible, the alleged victim met with the research assistant at the time of the initial interview. Otherwise, the research assistant contacted each consenting victim within 1 week of her/his initial referral and set up a meeting.
Each potential participant had the study explained to him/her in a private location. Participant consent (informed consent and Health Insurance Portability and Accountability Act, HIPAA, consent) was obtained from each participant prior to enrollment. The informed consent documents were approved by the Brooke Army Medical Center/Wilford Hall Medical Institutional Review Board (IRB), and the university IRBs, and received annual renewal reviews from each of these IRBs.
Data collection procedures. Once consent was obtained, a research assistant at the base provided each participant with a calendar. On the calendar, there was a toll-free telephone number and scheduled call dates (on a weekly basis for the first month and on a monthly basis for the next 5 months) circled on the calendar. The calendar was a neutral document in that there was no mention that it was associated with an IPV study. Further, anyone calling the toll-free telephone number for the Repeat Incident Survey (RIS) heard a generic recorded statement and a prompt to enter a password ("Welcome to the toll-free line. Please enter your password."). Password access was used in an attempt to prevent nonstudy participants from accessing the telephone survey and to prevent nonstudy participants from learning that the purpose of the toll-free telephone number was to provide access to a survey on IPV. Participants were provided with a business card that included a telephone number and e-mail address at which they could contact the research assistant if they forgot their password or wanted to discuss the study.
If a participant failed to call within 3 days of the date circled on their calendar, a research assistant contacted him or her to remind the participant about the call schedule. When a participant did not place a scheduled call, three attempts were made to contact the participant. After three unsuccessful attempts, she/he was considered to have withdrawn from the study.
Measures
SPA survey. The 58-item SPA survey contained putative risk items for IPV (see Appendix B for a list of the 58 risk items). The SPA survey was completed by the FAP provider after interviewing This document is copyrighted by the American Psychological Association or one of its allied publishers.
the alleged offender, alleged victim, and collateral contacts. The first page of the SPA survey asked for demographic information and reported incident information. Pages 2 and 3 contained the 58 risk items divided into three domains: offender items (n ϭ 38), victim items (n ϭ 14), and relationship items (n ϭ 5), plus an additional item that asked if there was unit/command support for FAP (IPV related) recommendations. The response format for the risk items was yes/no/do not know. However, for four items (i.e., "ever abused a partner during partner's pregnancy," "experienced a traumatic event during deployment," "ever violated order of protection," and "significant deployment-related stress in relationship"), a N/A (not applicable) response was available for instances where the items were inappropriate (i.e., there was no pregnancy, no deployment, and/or no order of protection). RIS. The RIS was administered to victims using an Automated Telephonic Data Collection (ATDC) system in an attempt to determine whether or not a subsequent incident of IPV (after the incident report that was under investigation) had occurred. Except for the password item, the response format for the RIS survey items was "yes" (participants were asked to press the number 1 on their telephone dial) or "no" (participants were asked to press the number 2 on their telephone dial).
The first item of the RIS survey asked for the participant's password. Item 2 instructed the participant to hang up and call 911 if they were in immediate danger. Item 3 asked participants if it was the first time they had entered the system. If it was their first time calling, the "stem" for the remaining RIS questions was "since you agreed to participate in this study . . . ," and if it was not their first time calling, they were asked "since you made your last call to this study . . ." The fifth item asked if they had been afraid that their partner would hurt them or someone else. Item 6 asked if they or their partner had received services from the FAP or the Victim Advocacy program. Item 7 asked if they had had contact with their partner.
RIS items 8 through 15 asked questions about different forms of IPV, ranging from verbal assault to physical injury needing medical attention (Items 8 through 15 are listed in Appendix C). Each of the RIS questions consisted of different types of IPV and was taken from the DOD definitions of IPV. Finally, if participants feared future violence or if violence was ongoing, participants were encouraged to contact Military OneSource for information about their local FAP office or domestic violence program, or to contact the national domestic violence hotline (contact information was provided).
ATDC system. The ATDC system used to collect RIS data in the present study provided a number of advantages over traditional data collection methods. For example, the ATDC system provided participants a higher level of privacy and convenience than other approaches, such as interviews, including participants being able to provide data from any telephone at a time and place of their choosing. Use of the participant call-in system prevented participants from being contacted at a "bad time" (e.g., when the caller's children or the alleged offender might be present). Further, participants were asked to enter their responses using the telephone keypad, so no verbalizations were required.
Use of an ATDC system allowed questions to be presented in a standardized manner that did not vary from participant to participant, thereby reducing one source of experimental error common in the structured interview format. Unlike paper and pencil questionnaires, participants did not need to be literate to understand and respond to the questions. Additionally, the ATDC system recorded data directly into a database, eliminating data entry errors. Finally, although a study assessing IPV by Rosenbaum, Rabenhorst, Reddy, Fleming, and Howells (2006) found that rates of selfdisclosed perpetration and receipt of interpersonal violence did not vary across data collection procedures (ATDC, face-to-face interview, and written questionnaire), the ATDC system generated higher participation rates compared with face-to-face interviews or written questionnaires.
Results

SPA Survey Results
The first step in the data analyses consisted of determining the base rates of "yes" responses for each of the SPA survey items (compared with "no", "don't know," and "not applicable") for all of the SPA surveys completed at the participating sites (see Appendix B) . A review of the SPA survey item base rates revealed that three items had "yes" responses more than 50% of the time, and 14 items had "yes" responses less than 10% of the time with the remainder of the items having "yes" responses between 10% and 50%. The two most frequently indicated items were the offender having the "presence of multiple life stressors" (70.0%) and the relationship having an "ongoing pattern of marital discord" (72.7%). Post hoc, one could say that the high frequency of "yes" responses for these two items is not surprising because the presence of stressors and marital discord are known to be associated with all forms of IPV (e.g., Stith et al., 2004) .
RIS Call Frequencies
Alleged victims were requested to call the ATDC system 7 days after entering the study, then each week for the first month, and then on a monthly basis for the next 5 months for a total of 9 calls. There were 1,082 participant calls, and 92% (183/199) of the participants called on the first call date (7 days). Although participants were requested to make 9 calls, the mean number of calls was 5.44, and the median number of calls was 5.33, with a range from 1 call to 15 calls. A mean number of calls between 5 and 6 calls (out of 9 requested calls) was considered acceptable for a prospective study with a wide array of intervening variables that could impact the call participation rates (e.g., permanent separation of the couple, resolution of an acute crisis, deployment of the active duty member).
Rates of Subsequent IPV. The incidents of IPV (from the RIS) for each type of maltreatment after the first alleged incident of IPV for victims who had at least one contact with their intimate partner (N ϭ 183) are presented in Appendix C. It is noteworthy that, during the 6-month follow-up period after the initial incident report, the self-reported rate of IPV (across all types of maltreatment) by alleged victims who had contact with the alleged offenders was 76.5% (140/183). Additional analyses revealed that 57.4% (105/183) of all callers who had contact with the alleged offender reported some type of IPV (emotional or physical) on the first follow-up call, and 75.0% (105/140) of those reporting some type of IPV, reported maltreatment on the first call. This document is copyrighted by the American Psychological Association or one of its allied publishers.
During the 6-month follow-up period, the rate of self-reported intimate partner physical injury by alleged victims who had contact with the alleged offender was 37.2% (68/183, see Appendix C), and 69.1% (47/68) of those reporting physical injury reported a physical injury on the first call. During the 6-month follow-up period, the rate of self-reported intimate partner physical injury that was serious enough to need medical care by alleged victims who had contact with the alleged offender was 17.5% (32/183) and 59.4% (19/32) of those reporting physical injury that was serious enough to need medical care reported an injury on the first call.
SPA Survey Item Analyses
Using the SPA survey data from the 183 participants (alleged victims) who had contact with the alleged offender, an item analysis was conducted to determine which of the individual SPA items significantly discriminated between victims with a selfreported physical injury after the initial report of an incident of IPV (injury group) and all other victims who did not self-report a physical injury after the initial report of an incident of IPV (all others). The item analyses revealed that 17 items significantly differentiated (p Ͻ .05, one-tailed test) the "physical injury" group from the "other" group.
In the construction of the physical injury risk scale, IPPI-RAT, it was decided a priori (by the military research task force) that items with low base rates items (items with less than 10% "yes" responses) would be excluded from the final physical injury risk scale. There were two SPA survey items that met this criterion. These were SPA survey item 35 ("Ever violated order of protection") and SPA survey item 55 ("Male has child(ren) from previous relationship living in home"). Following removal of these items, 15 items remained that significantly differentiated the "physical injury" group from the "other" group. These items are presented in Table 1 . Inspection of the 15-item IPPI-RAT revealed 12 alleged offender-related risk items and 3 victim-related risk items.
Reliability and Predictive Validity of the 15-Item IPPI-RAT
In the assessment of the reliability and predictive validity of the IPPI-RAT, only SPA risk scales without missing data from participants, who indicated that they had had at least one contact with the alleged offender, (on the RIS) were used. Out of the total of 199 victims with SPA survey data, 142 of the victims had SPA surveys with complete data for the IPPI-RAT items and had contact with the alleged offender. In addition to presenting demographic characteristics for the 199 victims with SPA survey data, Appendix A presents the demographic characteristics for the 142 cases where there was no missing SPA data on the 15-item IPPI-RAT, and there was alleged offender contact. Inspection of Appendix A reveals that the demographic characteristics for the 199 participant group and the 142 participant group were similar. To test the ability of a total IPPI-RAT scale score (based on the 15 items presented in Table 1 ) to predict future self-reported physical injury among all victims reported to FAP, a unit-weighted (1/0) item total score was calculated for each participant. For the IPPI-RAT, scores could range from 0 to 15.
It should be mentioned that in addition to unit item weighting, several differential item weighting procedures were developed (e.g., item weighting based on regression beta weights, item weighting based on individual item variance accounted for) and compared with unit item weighting. When the total scores of each procedure were compared, the accuracy of the total score prediction of the unit weighted approach was comparable, albeit slightly lower, than the differential item-weighting approaches. Since differential item-weighting approaches are sample dependent and often do not cross-validate on new samples, unit-weighted item scoring was selected as the item scoring method for the IPPI-RAT.
Reliability. The internal consistency estimate (Cronbach's alpha) for the IPPI-RAT for the 142 complete risk scales was .82, 95% CI [.77, .86 ]. In addition, the relationships between each of the IPPI-RAT items and between the items and the total IPPI-RAT score were computed. Analyses revealed an overall mean interitem correlation of .22 (SD ϭ .13). Computation of the relationships between each of the individual risk scale items and the total IPPI-RAT score indicated that 14 of the 15 items had significant (p Ͻ .01, two-tailed test) item-total correlations. The one remaining item ("Dissatisfied with military lifestyle") trended (p ϭ .07, two-tailed test) toward a significant item-total correlation. The overall mean item-total correlation was .42, and the overall median item-total correlation was .44.
Predictive validity. To determine the predictive ability of the IPPI-RAT total scores for the injury group and all other study participants with complete item data and alleged offender contact, the classification rates for each individual total risk score for the injury group and the other group were calculated. The results of these calculations are presented in Table 2 . Figure 1 provides a decision plot for the data presented in Table 2 . Based on the distribution of total scores for both groups presented in Table 2 , a total score of five was selected as the cutoff score that produced the highest overall correct classification rate as well as the most similar sensitivity (i.e., the probability that when a test score is above the cut-score of five future injury will occur) and specificity (i.e., the probability that when a test score is at or below the cut-score of five future injury will not occur) rates. As indicated in Note. Two items that were significant that had a base rate below 10% were an alleged offender item-ever violated an order of protection and a relationship item-male has child(ren) from previous relationship living in home. This document is copyrighted by the American Psychological Association or one of its allied publishers.
This article is intended solely for the personal use of the individual user and is not to be disseminated broadly. Table 2 , the cut-score of five produced an overall unweighted (by group sample sizes) correct classification rate of 76.8% and an overall weighted (by group sample sizes) mean correct classification rate of 76.1%. Using the five-point cut score, within the physical injury group, the sensitivity was 79.6%, and within the all others group, the specificity was 73.9%. Table 2 also presents calculations of the positive predictive value (PPV), negative predictive value (NPV), positive likelihood ratio (PLR), and negative likelihood ratio (NLR) for the IPPI-RAT given the base rates for injury/noninjury in the current sample. The PPV of 65.15% indicates the probability that a future physical injury was present when the test was positive for future injury.
That is, the probability that a couple with a positive screening test will actually have a future injury. The NPV of 85.55% indicates the probability that a future physical injury was not present when the test score was negative for future injury. That is, the probability that a couple with a negative screening test will not have a future injury. Another way to look at the classification utility of the IPPI-RAT is to examine the PLR and the NLR presented in Table  2 . The PLR is 3.05 and NLR is 0.28. A likelihood ratio (LR) greater than one shows the increase in probability that a future physical injury will occur whereas a LR less than one shows the decrease in the probability that a future physical injury will occur. Beyond the sensitivity (79.63%) and specificity (73.86%) rates, the Table 2 . This document is copyrighted by the American Psychological Association or one of its allied publishers.
PPV, NPV, PLR, and NLR rates indicate that, in the present study which has a physical injury prevalence rate of 38.03%, the IPPI-RAT was more likely to correctly predict couples who would not have a future physical injury than it was to predict couples who would have a future injury. The receiver operating characteristic (ROC) curve is a plot of the test sensitivity on the ordinate (y axis) and its 1-specificity, the false positive rate, on the abscissa (x axis). The ROC curve for the IPPI-RAT is presented in Figure 2 . The area under the curve (AUC) provides a measure of the overall performance of the IPPI-RAT. The closer the AUC value is to 1, the better the overall diagnostic performance; a measure with an AUC value of 1 would have a perfect accuracy. Chance classification would fall along the diagonal line shown in Figure 2 . The AUC value for the IPPI-RAT was .78, 99% CI [.71, .86 ]. This AUC value indicates there is a 78% chance that a randomly selected member of the physical injury group would have a higher risk score than a randomly selected member of the other (i.e., comparison) group. Because the ROC value is not impacted by the specific scoring procedure used and is independent of the base rates for violence in different studies, the ROC value should be one of the metrics used when comparing different risk assessment tools across studies (Rice & Harris, 1995) .
Analysis by gender. Inspection of Appendix A reveals that almost 15% of the alleged offenders in the present study were females. In the presentation of the predictive validity data for the IPPI-RAT, no adjustments were made for gender of the alleged offender. In an attempt to determine if gender of the alleged offender moderated the overall prediction rate of the IPPI-RAT, additional analyses were conducted. Using a cut-score of 5 that was determined to be the best overall cut-score with respect to overall correct classification rates (see Table 2 ), the overall correct classification rates for the IPPI-RAT were determined for the alleged male offenders and for the alleged female offenders. For the alleged male offenders, the overall correct classification rate was 76.2% (unweighted mean) and 74.2% (weighted mean, weighted for the injury, and the other group sample sizes); and, for the alleged female offenders, the overall correct classification rate was 82.4% (unweighted mean) and 86.4% (weighted mean). The gender specific overall correct classification rates can be compared with the overall correct classification rates of 76.8% (unweighted mean) and 76.1% (weighted mean). Although the overall correct classification rate for alleged female offenders was higher than for alleged male offenders, the difference between classification rates was not significant (determined using the frequency counts of correct and incorrect classifications for each gender, Fisher's exact test p ϭ .29).
Risk score ranges. In addition to using the cutoff score of 5, which provided the optimal number of overall correct classification rates, the possibility that there might be more than two significant score ranges was explored. Specifically, IPPI-RAT score ranges defining three levels of risk and score ranges defining four levels of risk were examined. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
The exploration of four levels of risk was examined first because a priori the military working group overseeing this research indicated a desire to have four levels of risk for future physical injury. All attempts to construct four ranges of total scores representing four significantly different score ranges were unsuccessful (these analyses are not presented here). However, three ranges of risk based on total scores that were significantly different from each other were found. These risk ranges were labeled as low-tomoderate risk, high risk, and very high risk for future physical injury. The three total risk scale score ranges and the associated statistical data are presented in Table 3 .
Discussion
Each of our 3 hypotheses was supported. First, consistent with our first hypothesis, the 15-item IPPI-RAT was able to predict risk for physical injury in an IPV incident within 6 months of initial assessment. The AUC value for the tool was .78, which indicated a 78% chance that a randomly selected member of the physical injury group would have a higher risk score than a randomly selected member of the other (i.e., comparison) group. Next, consistent with our second hypothesis, gender of the alleged offender did not moderate the overall prediction rate for the IPPI-RAT scale. For the alleged male offenders, the overall correct classification rate was 76.2% (unweighted mean for differences in injury and other group sizes), and for the alleged female offenders, the overall correct classification rate was 82.4% (unweighted mean). Finally, consistent with our third hypothesis, three subcategories of risk (e.g., low-to-moderate, high, and very high) were empirically derived using the IPPI-RAT.
These findings and the development of the IPPI-RAT are especially important given the high rate of ongoing victimization among participants who have been identified as having been victims in an alleged IPV incident. As indicated in Appendix C, 67% of the participants who had contact with their partners after entering the study experienced emotional abuse, 57% experienced physical aggression, and 37.2% experienced injuries. The high rates of recidivism is similar to rates identified in studies of individuals who have been identified as civilian IPV offenders (e.g., between 40% and 80% recidivism rates; Shepard, 1992) . The high rate of injury within this sample makes the value of identifying who is likely to injure their partner more salient.
Another important finding from this study is that although the military faces unique stressors, the only military-specific factor that appeared in the final 15-item IPPI-RAT was "victim is dissatisfied with military lifestyle." Factors such as deploymentrelated stress, traumatic brain injury, and PTSD, although present within this population, were not significant predictors of subsequent IPV resulting in injury to the victim. It is also important to recognize that even though this study is designed to predict serious (i.e., injury-producing) IPV, the offender factors in the tool (see Table 1 ) are very similar to the most significant offender factors identified in most civilian IPV risk tools, regardless of whether or not they are designed to predict injury-producing IPV. For example, the Spouse Assault Risk Assessment tool (SARA), which was designed to assess risk for IPV in general, includes 5 of the 15 items in the IPPI-RAT "past physical assault," "past use of weapons," "recent escalation in frequency or severity of assault," "extreme minimization or denial of spousal assault history," and "attitudes that support or condone spousal assault" (Kropp & Hart, 2000) . Furthermore, Campbell et al. (2008) Danger Assessment (DA) scale (which was designed to assess the risk for lethal violence) includes seven overlapping items, including: "previous violence with injury," "escalation of violence," "victim leaving offender," "previous use of weapon," "previous strangulation," "offender use of control," and "offender jealousy" (which is similar to the IPPI-RAT item, "offender feels desperate about relationship"). Although the DA does not have a "victim fear" item, the victim is asked, "Do you believe he is capable of killing you?," which would indicate that the victim is afraid. It is important to point out that although there are items on this tool that overlap with items on other IPV screening tools, this tool is designed to screen for IPV leading to physical injury separate from other forms of IPV in reported incidents, and it is the particular constellation of our 15 risk items that are predictive of physical injury.
IPPI-RAT: Predictive Validity
In an attempt to provide comparison data to help evaluate the adequacy of the predictive validity of the IPPI-RAT, we first examined the review of IPV risk assessment measures by Messing and Thaller (2013) . In their review, Messing and Thaller included only prospective studies that did not control for intervention effects and that obtained risk assessment data prior to any knowledge of recidivism. These inclusion criteria mean that the risk assessment studies reviewed were similar to the present study. However, Messing and Thaller excluded data for measures that had only been validated once, and the present report is the first validation of the IPPI-RAT. As reported in the results section, the AUC value e These confidence intervals (CIs) are the CIs for the injury percentages representing the range; they should not be used for a test of the significance of differences between ranges (see Cummings, 2005; Cumming & Finch, 2005; Newcombe & Altman, 2000) ; the test for significant differences in the two risk score ranges and the three risk score ranges are provided in the notes a-d. This document is copyrighted by the American Psychological Association or one of its allied publishers.
for the IPPI-RAT was . Although it is not uncommon for IPV risk scales to have several classification ranges (e.g., Campbell et al., 2009) , in many cases there is not statistical justification for the construction of such ranges. In the present study, post hoc analyses indicated that the IPPI-RAT total scores could be divided into three statistically meaningful ranges. Although the naming of the ranges was subjective, three risk ranges are recommended for consideration. These three risk ranges are: low-to-moderate risk (total score range of 0 to 1 point-7.4% of the individuals in this range were future offenders), high risk (total score range of 2 to 7 points-35.2% of the individuals in this range were future offenders), and very high risk (total score of 8 total points and above-61.4% of the individuals in this range were future offenders).
Research Limitations
A limitation (which suggests our findings are conservative) is that the study involved reported incidents of IPV, and no adjustments were made to account for corrective interventions that could have reduced the risk of subsequent physical injury. Another limitation is that there was no control for victims who may have falsely reported IPV, which might have contributed to false negatives in the determination of the classification rates. Of course, there also was no adjustment for the possibility that some of the victims may not have been willing to report physical injury, which would limit the ability of the risk scale to predict physical injury and could contribute to the number of false positive classifications.
An additional limitation is that only Army and Air Force victims participated in Phase III of the study, from which the psychometric analyses were conducted. Future research could include all four services. Further, a longer follow-up period may have yielded different results. However, it is important to note that the majority of all types of subsequent IPV, including physical injury, were reported on the first call into the automated system. Most important is the need for independent cross-validation of the current findings because creation study findings in predictive validity can be sample specific and change (e.g., reductions in predictive validity) when a new sample is studied. Especially since the sample size of female offenders was small, which can produce unreliable findings, cross-validation is needed to determine the extent that the present findings regarding no overall differences in alleged offender gender risk prediction is needed.
Research Implications
The finding that both offender and victim risk factors predicted subsequent IPV with injury suggests that, in the future, more researchers should consider the inclusion of offender and victim risk factors in predictive models. Furthermore, the finding that the risk factors for male and female offenders and victims were similar was based on a small sample of female offenders. Future research is needed to replicate these findings.
Clinical and Policy Implications
Important clinical and policy implications can be derived from this study. As indicated in Table 2 , service providers and policy makers need to be aware that the IPPI-RAT sensitivity estimate of 79.6% (true positives) indicates that only 79.6% of alleged offenders who engaged in future partner injury were detected and that 20.4% (false negatives) of those who engaged in future partner physical injury were not detected. The IPPI-RAT specificity estimate of 73.9% indicates that 73.9% (true negatives) of alleged offenders with scores below the 5-point cut-score who did not engage in future partner injury were correctly classified, and that 26.1% (false positives) of those who did not engage in future partner physical injury were nevertheless indicated as causing future physical injury. These false negative and false positive classification errors reinforce the idea that the IPPI-RAT should be used only as one part of a comprehensive risk assessment of each alleged offender.
Three users' manuals (Technical, Brief, and Expanded) have been developed and made available for use by military providers. Currently, a webinar is being developed to enhance training of FAP personnel worldwide across all services. Providers are encouraged to interview the victim, alleged offender, and a variety of collateral contacts before scoring the tool. Providers also are provided training on using the score and the level of risk in communicating to the victim, offender, commander, and victim advocate. Risk management strategies have been suggested based on the level of risk as indicated by the three risk ranges on the IPPI-RAT. Furthermore, the IPPI-RAT was equally predictive of male and female subsequent IPV resulting in injury. Although replication is needed, this finding has potentially important implications for providers working with both civilian and military families and with both male and female offenders. It appears that risk factors for future IPV resulting in injury may be more similar than dissimilar across military and civilian samples and among men and women.
